I , Sixteen plasma amino acids were measured serially in an experimental model of acute hepatic failure produced in the pig by devascularization of the liver.
A control group of eight fasting animals were sham-operated, the abdomen being opened and left exposed for 20 min. Blood samples were taken from the carotid artery at approximately 2 h intervals and the animals were killed or died 54-9 h after operation. The clinical and biochemical features of acute hepatic failure in these animals and methods used for determination of plasma and brain indoles were described by Curzon, Kantamaneni, Winch, Rojas-Bueno, MurrayLyon & Williams (1973b) . Plasma amino acids were measured on a Bio-Cal B.C. 100 analyser by a modification of the technique described by Spackman, Stein & Moore (1958). Samples were deproteinized with sulphosalicylic acid (0.12 mol/l) in a buffer of trisodium citrate (0.07 mol/l), pH 2-2, before being applied to the column. Determinations of certain amino acids were also made on cerebrospinal fluid from four test and seven control animals. Significant (P<0.02) rises were found in tyrosine (control 7.1 22.9 ,umol/l; test 17-5k5.6 ,umol/l) and phenylalanine (control 11.0k4.5 pmol/l; test 20.8 k 5.1 pmol/l) and a significant (P<0*02) fall in the concentration of arginine (control 17.8k7.4 pmol/l; test 5.0 kO.7 pmol/l).
RESULTS

Plasma and brain tryptophan
The combined plasma concentration at the time of death of the five amino acids tyrosine, phenylalanine, leucine, isoleucine and valine did not correlate with either plasma free tryptophan (r = 0-45, P>0.05) or brain tryptophan concentrations (r = 0.56; P>0-05). Brain tryptophan concentrations in these animals have been previously reported (Curzon et al., 1973b) . The correlation (partial correlation) of each pair of the three variables (1) brain tryptophan, (2) plasma free tryptophan, and (3) combined five amino acids was calculated for a population with the third variable constant (Snedecor & Cochrane, 1968) . Again brain tryptophan is significantly correlated with the plasma free tryptophan (r = 0.78; P< 0.005) but no significant partial correlation between any other pair of the three parameters was found. A significant influence of the five amino acids on brain tryptophan would have been reflected in a negative partial correlation with the latter.
DISCUSSION
The catabolism of many amino acids seems to be predominantly in the liver, but for others, including valine, leucine, isoleucine and many of the non-essential amino acids, catabolism is largely extrahepatic (Miller, 1961) . It is therefore not surprising that changes in the concentration of many amino acids occur in liver damage. In patients with cirrhosis increased levels of methionine and tyrosine, and a fall in valine, leucine and isoleucine, are generally reported (Zinneman, Seal & Doe, 1969) . The changes in acute liver failure are less well documented, but a rise in several plasma amino acids, including methionine and tyrosine, has been found (Knell et al., 1972) . In experimental animals, McMenamy, Vang & Drapanas (1965) and other groups have shown increases in the plasma concentration of most amino acids after total hepatectomy but either little change or a fall in leucine, isoleucine, valine and methionine. However, this situation is not comparable with acute hepatic failure, where the damaged liver remains in situ. The present model is more akin to acute hepatic failure in man, except that the course is more rapid in the pig model.
Results reported elsewhere (Curzon et al., 1973b) showed that there was a slight fall in mean total plasma tryptophan in three of four pigs with acute hepatic necrosis, but the plasma free tryptophan rose four-or five-fold and was significantly correlated with the plasma non-esterified fatty acid concentration (r = 0.90; Pt0.001). A significant correlation was shown between brain tryptophan and plasma free tryptophan at the time of death (r = 0.84; P<O-OOl), but not between brain tryptophan and total plasma tryptophan concentration (Y = -0*03), when four test pigs and the control animals were considered together.
The striking rise in plasma free tryptophan is probably due to its displacement from its albumin binding sites, owing to the rise in plasmanon-esterif3ed fatty acids. This was reflectedin an increased concentration of tryptophan in the brain and a raised 5-hydroxytryptamine turnover, as indicated by increased brain 5-hydroxyindolylacetic acid concentration (Curzon et al., 1973b). Although transport of tryptophan into brain can be impeded by other amino acids which share the same carrier system (Fernstrom & Wurtman, 1972) , we found no evidence that this occurred in the present experimental model. The range of concentrations of competing amino acids in the combined control and test animals was comparable to the normal circadian variation in man (Feigin, Klainer & Beisel, 1968) and to alteration in these concentrations after a protein-rich meal (Adibi & Mercer, 1973) . Thus in experimental hepatic failure, and after injection of various drugs (Curzon & Knott, 1973 ), it appears that plasma fatty acid changes have a dominant effect on brain tryptophan concentration.
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